High-speed gel-permeation chromatography of glycosaminoglycans: its application to the analysis of heparan sulfate of embryonic carcinoma and its degradation products by tumor cell-derived heparanase.
A high-speed gel-permeation chromatographic system for analyzing glycosaminoglycans which uses two 0.7 X 75-cm stainless-steel columns containing Fractogel (Toyopearl) TSK HW-55(S), was developed. Glycosaminoglycans were applied and eluted with a 0.2 M sodium chloride solution and monitored by ultraviolet absorption at 210 nm or radioactivity. The best resolution of glycans was obtained at 55 degrees C at a flow rate of 1.0 ml/min. Acidic and neutral glycans in the molecular weight (Mr) range 600-60,000 eluted within 45 min. A linear relationship was found between retention time and molecular weight using standard glycosaminoglycans, chitin oligosaccharides, and a porcine thyroglobulin glycoprotide. This system was used to analyze the heparan sulfate synthesized by PYS-2 embryonic carcinoma cells and the degradation products produced by incubating it with extracted glycosidases from metastatic B16 melanoma cells. The results indicated that B16 melanoma cells contain at least two different heparan sulfate degradative activities, one of which appears to be an endoglycosidase.